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CONDUCTANCE- VOLTAGE (GV) BASED METHOD FOR DETERMINING 
LEAKAGE CURRENT IN DIELECTRICS 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to determining the quality of a dielectric on a 

semiconductor wafer. 

[0003] 2. Description of Related Art 

[0004] A semiconductor wafer utilized to form integrated circuits typically includes a 
dielectric overlaying a top surface of the semiconductor wafer. Prior to processing the 
semiconductor wafer to form arrays of integrated circuits thereon, it is desirable to determine 
various parameters associated with the dielectric. Two such parameters include equivalent oxide 
thickness (EOT) and leakage current (Iieak). 

[0005] Heretofore, separate instrumentation and probes were utilized to measure these 
parameters. However, the use of separate instrumentation and probes increases the difficulty, 
cost and throughput of such measurements. In addition, the measurement of leakage current 
heretofore required the use of two frequencies. 

[0006] It is, therefore, desirable to overcome the above problems and others by providing a 
method wherein leakage current can be determined utilizing a single frequency. It is also 
desirable to provide a method where measurements utilized to determine leakage current of a 
dielectric can also be utilized to derive other parameters of interest for the dielectric. 

SUMMARY OF THE INVENTION 
[0007] The invention is a method of determining leakage current of a dielectric overlaying a 
semiconductor wafer. The method includes providing a semiconductor wafer having a dielectric 
overlaying at least part of the semiconductor wafer and providing a probe having an elastically 
deformable conductive tip. The probe tip is caused to move into contact with the dielectric and a 
DC voltage having an AC voltage superimposed thereon is applied between the probe tip and the 
semiconductor wafer. The DC voltage is then swept from a first DC voltage toward a second DC 
voltage. Phase angles between the AC voltage and an AC current flowing through the dielectric 
in response to the AC voltage during the sweep of the DC voltage are acquired. Changes in the 
conductance of the semiconductor wafer and the dielectric as a function of changes in the voltage 
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ABSTRACT OF THE DISCLOSURE 
A Jeakage current of a dielectric overlaying a semiconductor wafer can be 
determined by moving a conductive probe into contact with the dielectric and applying an 
electrical stimulus, in the form of a fixed amplitude, fixed frequency AC voltage superimposed 
on a DC voltage which is swept from a starting voltage towards an ending voltage, between the 
probe lip and the semiconductor wafer. Conductance values associated with the dielectric and 
the semiconductor wafer can be determined from phase angles between the AC voltage and an 
AC current resulting from the applied AC voltage during the sweep of the DC voltage. The 
leakage current of the dielectric can then be determined from the thus determined conductance 
values. 



(W0082924.I) 



11 



